Compared with a control cell (left), the number of cold-resistant K-fibers (green) is reduced in a cell lacking Hsp72 (right). Chromosomes (blue) and kinetochores (red) are also labeled.O'Regan et al. reveal that the mitotic kinase Nek6 targets the chaperone Hsp72 to the mitotic spindle, where it promotes the formation of stable K-fibers.

Nek6 is required for robust spindle assembly and mitotic progression, but its substrates are largely unknown. O'Regan et al. found that the kinase bound to Hsp72 and, during mitosis, phosphorylated a conserved threonine residue in the chaperone's nucleotide-binding domain. This promoted Hsp72 recruitment to the mitotic spindle. Knocking down the chaperone caused mitotic HeLa cells to form fewer K-fibers, stable microtubule bundles that connect chromosomes to the spindle poles. As a result, chromosomes often failed to congress at the cell equator during metaphase or failed to stay there once they had arrived, thus delaying anaphase onset.

Hsp72 promoted the interaction between ch-TOG and TACC3, which crosslink K-fiber microtubules. Both proteins were lost from mitotic spindles in the absence of either Hsp72 or Nek6, but a phosphomimetic version of Hsp72 rescued ch-TOG/TACC3 localization, K-fiber formation, and mitotic progression in Nek6-deficient cells.

Hsp72 and related chaperones are often overexpressed in human tumors, and cancer cells that frequently contain aneuploid genomes and amplified centrosomes are particularly sensitive to mitotic spindle defects. Hsp72 and/or Nek6 could therefore be attractive therapeutic targets to inhibit spindle assembly and cancer cell division. Senior author Andrew Fry now wants to investigate how Nek6 phosphorylation targets Hsp72 to the spindle. Elsewhere in this issue, Fry, together with Suzanna Prosser and colleagues, demonstrate that the related kinase Nek5 regulates the timing of centrosome separation, another process that orchestrates spindle assembly in mitosis.
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